It can be seen that the displacement ellipsoids in the C11 -C14 chain become more prolate --more extended in a transverse direction --toward the periphery of the chain. It is possible to split C13 into two components, but the resulting geometry is no more favorable than that involving the mean position used in our refinement. Another feature of the result is relatively common, if unwelcome --the apparent bond distances C13---C14A, 1.408 (3) Å, and C13---C14B, 1.191 (5) Å, are shorter than expected, with both affected in the well-known way by both libration and the disorder. At T = 295 K, the disorder is further developed, with C13 now sufficiently disordered to be represented naturally by two atomic sites --observed sites, not calculated by splitting an atom. The more challenging aspect of the disorder at this temperature, however, arises with C14, which is now split into three atomic sites. Fig. S2 is a composite image of the entire disorder assembly. Here again, all non-hydrogen atomic sites were observed in a difference map.
The first task to be undertaken in such a case is to factor the overall set of atomic sites (the "disorder assembly" as per the Core CIF Dictionary) into chemically sound fragments ("disorder groups" in the Core CIF Dictionary) which populate this region of the structure but which are not simultaneously present in a given asymmetric unit. In this case, it was possible to identify four credible disorder groups: 1) C11/C12/C13A/C14A (pink in Fig. S3) ; 2) C11/C12/C13B/C14B (light blue in Fig. S3) ; 3) C11/C12/C13A/C14C (pink in Fig. S4 ); 4) C11/C12/C13B/C14C (light blue in Fig. S4 ). The atoms of just one disorder group simultaneously populate a given asymmetric unit.
The same two principal factors must be addressed in a case such as this, as in a simpler case such as in the structure of 1: a) Populations must be assigned to all of the atomic sites in such a way that the overall stoichiometry is correct for the known chemical fragment that comprises the disorder assembly and is correct also for each of the individual disorder groups. b) Those hydrogen atoms whose positions can be calculated reliably on the basis of the locations of the heavier atoms, should be thus placed. In the present case this is complicated by the fact that the two congeners of C13 are bonded not only to methyl groups that can be identified individually with each of them --namely C14A bonded to C13A and C14B to C13B --but both are also bonded to a third methyl site common to both of them, namely C14C.
Our approach to the first item --assigning populations to the disordered atomic sites, relied in the first instance on constrained refinement of populations. For example, the occupancies of C13A and C13B must sum to 1.0, as must the occupancies of C14A, C14B and C14C. We carried out a refinement dividing the atoms involved into the four groups defined above, refining their populations but with a strong restraint to a total population of 1.0. The final assignment of site occupancies was based on the result of this refinement; the only arbitrary assignment involved the common methyl group C14C, whose occupancy was divided equally between the two groups to which it belongs. The final occupancies of the four groups defined above are 1) 0.35; 2) 0.25; 3) 0.20; 4) 0.20. Atomic site occupancy factors were set on this basis, keeping in mind that some of the atoms belong to more than one disorder group. So for example, the occupancy of C13A was fixed at 0.55, the total for the two disorder groups, 1) and 3) above, to which it belongs.
As for the calculation of H-atom positions, it is necessary to invoke some programspecific terminology in order to describe how this was done. The refinement was conducted with ShelxL2018/1 (Sheldrick, 2015) , which has a facility for assigning atoms to different "parts" whose geometries are calculated independently of each other. In a case of simple disorder such as that found for the structure at T = 100 K, 1, a simple division of the disordered methyl groups and the correspondingly affected H atoms bonded to C13 into "PART 1" and "PART 2" permits the calculation of the H-atom positions, for which C13 must initially be bonded to exactly two other atoms. So when the positions of the pink H atoms are being calculated, Fig. S3 , the program only considers C13 to be bonded to C12 and C14A.
For the more complex disorder at T = 295 K, 2, the situation is more involved. One can assign C13A to "PART 1" and C13B to "PART 2" (Fig. S3 , pink and blue, respectively); but C14C is also bonded to C13A and C13B, so each of them has bonds to three neighbors rather than the two required to permit the calculation of positions for two methylene H atoms on each of C13A and C13B.
A simple construct permits the calculation of all of the affected H atoms in the disorder assembly. There are five carbon atom sites, methylene C13A and C13B and methyl C14A, C14B and C14C. These were all assigned to different part numbers, namely C13A to PART 1, C13B to PART 2, C14A to PART 4, C14B to PART 5 and C14C to PART 3. In this way it is possible to exert individual control over which C---C bonds are considered relevant when generating H-atom positions, by using the instruction "BIND m n" which permits atoms from PART m to be considered bonded to atoms from PART n. The details can be found by examining the embedded instruction file within the CIF. As an example, C13A, in PART 1, needs two H atoms whose geometry is consistent with the presence of a methyl group at C14A (pink in Fig. S3 ). An AFIX instruction can be inserted with the two H atoms belonging to PART 4, with a "BIND 1 4" instruction having been included earlier in the input. The other atoms bonded to C13A do not interfere with the generation of the two H atoms. Similarly, C13A needs two adjoined H atoms consistent with the presence of a methyl group at C14C. With a "BIND 1 3" instruction having been introduced earlier, C13A can be followed by an additional "AFIX 23" instruction with the two H atoms included in PART 3 (pink in Fig. S4 ).
Other approaches to modelling this disorder assembly will also work. The conceptually simple model described here was intended to model the average electron density in this region of the structure while still employing an atomic model. If it had become more complex, then other solutions, possibly including a non-atomic model (i.e., Squeeze; Spek, 2015) could have been considered. In the actual event, while the overall geometrical results are typical of refinements of n-butyl groups, all of the C---C bond distances involving methyl groups are observed with the foreshortened distances [in the range 1.321 (12) -1.425 (15) Å] commonly associated with disorder and/or libration. These "apparent" distances (a term that is invoked for disorder and especially for dynamic processes, Stebler & Bürgi, 1987) cannot be used as representative distances for C---C single bonds.
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